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between individuals of the same species, and also the 
larger, more conspicuous departures from the average 
type or normal character. The former are now called 
“fluctuations,” the latter “mutations.” Sir Archdall 
agrees that a variation may result either (o) from 
germinal or ( b ) from nurtural differences, but he 
repeats his assertion that all characters are alike with 
respect to acquiredness and inheritability. 

Now I presume that when a variation of germinal 
origin is inherited it is correctly called a “character.” 
For example, the rose-comb in fowls is a character, 
and we may suppose that it arose as a variation of 
germinal origin. We know that it is inherited. But 
Sir Archdall asserts that when it appears in art indi¬ 
vidual it is also “acquired ” because it was not present 
in the new-laid egg. Here then he is merely, without 
any justification, giving a new meaning of his own 
to the term “acquired,” which was applied by bio¬ 
logists to those differences which were not of ger¬ 
minal origin. He insists on substituting in this case 
the term “acquirement ” for the term “development.” 

On the other hand, if a man rows much he develops 
first blisters, and then corns, on his hands. According 
to Sir Archdall, this character is inherited because a 
son would reproduce the character under the same 
conditions as the parent produced it—that is, under 
the stimulus of friction due to the handling of the 
oar. Here again Sir Archdall is giving a meaning of 
his own to the term “inherited” different from that 
which biologists originally intended and understood. 
Supposing the rowing man’s father never had such 
corns, still, according to Sir Archdall, the corns would 
be inherited. Biologists would say that the corns 
were acquired as the result of the external stimulus. 

What I wish to point out is that this alteration in 
the meaning and definition of terms is due to a funda¬ 
mental misunderstanding of biological processes. Sir 
Archdall- states that a fowl reproduces the comb in 
response to nurture similar to that of its parent, and 
the man reproduces the corn in response to nurture 
similar to that under which his parent would have 
produced it; therefore both are inherited and both are 
acquired. What is the resemblance between the 
two cases? The fowl is nourished by the yolk of 
the egg before hatching and by its food after 
hatching; it has a supply of oxygen and temperature 
within certain limits, and “in response” to' these 
conditions the comb develops. The man is nourished 
by nutriment before birth, by food after birth, 
Requires oxygen and warmth, and then his hands 
are subjected to friction and the corns develop. It 
Is a manifest absurdity to say that the two cases 
are of the same kind or analogous. It is easy 
enough to reduce two different phenomena to the 
same form of words and then assert that they are of 
the same kind; it may show ingenuity, but it obscures 
the truth, and is contrary to the methods of science. 

•The fallacy of Sir Archdall’s argument lies in the 
words “in response to.” After admitting the differ¬ 
ence between two kinds of variation, he maintains 
that the comb, or, taking the more special character, 
the rose-comb, develops in the offspring in response to 
similar nurture, i.e. the same conditions as in the 
parent, and that precisely the same may be said of 
corns produced by rowing. But thrs is not the truth ; 
it is the exact opposite of the truth. The rose-comb is 
not a “response” to any of the conditions of the 
nurture. We may take cocks and hens which are the 
produce of a cross between rose-comb and single 
comb, and which all have rose-combs; when we breed 
from them some of the chicks develop single combs 
and some, develop rose-combs. Which comb-character 
is the “response” to the similar nurture, parents and 
offspring having all had the same nurture? 
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Sir Archdall fails to perceive the difference between 
a condition or stimulus in the nurture which has a 
direct relation to a structural feature and conditions 
which have no such relation. In the case of the 
corns due to rowing, the increased growth is a definite 
response to the stimulus of friction. In the nurture 
of fowls there is no, stimulus to which the comb or 
any comb-character is a response. A character is 
inherited, not necessarily under the same conditions, 
but under a great variety of conditions, and vast 
numbers of different characters are inherited under the 
same conditions. Consider the various plants in a 
garden : their characters cannot be said to develop 
in response to nurture. No stimulus or treatment 
will produce a purple sweet-pea from a white sweet- 
pea ; apart from variations, the different varieties of 
plants develop the characters of their parents in the 
same garden under the same conditions. When a 
stimulus is found which produces a certain change, 
then that change is an acquired character. 

It is an essential point that the fowl develops 
in response to nurture, but not the comb-character or 
any other inherited character. Heat at a certain 
temperature is a necessary stimulus to the development 
of the egg, but it is not a stimulus to any particular 
character. The eggs of all the various breeds with 
all their remarkable colours and other characters can 
be incubated at the same temperature. It is a fallacy 
to place the relation of heat to general development 
in this case in the same category as the relation of 
friction to corns in the other. The question is : What 
determines the character? Friction of the hands pro¬ 
duces a particular structural change; heat in incuba¬ 
tion has, no effect whatever on the characters of the 
breed to which the eggs belong. 

Sir Archdall has stated that the corns due to 
rowing are inherited, and has treated them as a 
character. In this case, what becomes of the differ¬ 
ence between a character and a variation ? We may 
suppose a family of people who have not practised 
rowing; one adopts the practice and develops corns. 
Are these a character or a variation? Is the rose- 
comb a character or a variation ? Sir Archdall has 
tried to show that the two are characters of the same 
kind with regard to acquirement and inheritability. 
But if they are variations, what becomes of the two 
kinds of variation ? 

Readers of Nature are probably as weary of this 
controversy as I am, but Sir-Archdall Reid is doing 
much harm by leading many who have no special 
knowledge of heredity and evolution to distrust the 
work of those who are engaged in research on these 
subjects. Prof. Bayliss recently stated that it was 
clear from this correspondence that the actual mean¬ 
ing of the terms used was in dispute. I feel that it 
is necessary, therefore, to criticise Sir Archdall’s 
statements. J. T. Cunningham. 

East London College, Mile End, E.. 

January 28. 


In his recent letter to Nature (January 26, p. 104) 
Sir .Archdall Reid restates his belief that “all charac¬ 
ters are alike as regards innateness, acquiredness, 
and inheritability.” His difficulties in this matter 
appear to be largely of his own creation, and they 
might be dissipated if he paid less attention to words 
and greater attention to the facts of experimental 
biology. 

Sir Archdall Reid admits that there are “ two kinds 
of variation : (a) those which result from germinal 
and (6) those which result from nurtural, differences.” 
That being the case, it surely , follows that there are 
twm kinds of characters; for what is a character but 
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a difference which has arisen at some time through 
a variation ? We can determine characters only by 
comparing related organisms and noting their differ¬ 
ences. To say that all ; characters are alike, then, is 
to say that all variations are alike, which Sir Archdall 
Reid himself admits is not the case. 

Perhaps an experimental instance will make this 
clearer. Some years ago a fasciated specimen of an 
GEnothera was sent to me. . The plant was in seed; 
the stem was about 2 in. wide at the widest part 
and as flat as a ribbon. It was, of course, impossible 
to say with certainty, from inspection, whether this 
character would be inherited or not, although the 
probabilities were somewhat against it. I sowed the 
seeds, large numbers of them, and they all gave rise 
to perfectly normal plants with round stems. The 
character was therefore non-inherited in this particular 
case. It is, of course, well known that fasciations 
may be produced by excessive nutrition, and that the 
peculiarity is then, as a rule at least, not inherited. 

But there are other instances in which this character 
is inherited. For example, in the common coxcomb 
of gardens, Celosia cristata, fasciation is one of the 
specific characters, distinguishing it from such species 
as Celosia plumosa, in which the stems do not fasciate 
under ordinary conditions of cultivation. I have often 
grown these two species in quantity side by side in 
the greenhouse, and compared the extreme fasciation 
of C. cristata with the ordinary branched character 
of the other species. It should be mentioned, how¬ 
ever, that C. plumosa does sometimes show slight 
fasciation at the tips of the branches, and this can be 
exaggerated by growing the plants under conditions 
of very high temperature and moisture. But it never 
approaches the degree of fasciation found constantly 
as a specific (and therefore inherited) character in 
C. cristata. 

The same character, fasciation, is therefore clearly 
inherited in C, cristata, but it was not inherited in 
the particular instance in (Enothera which I tested. 
It is also clear that the fasciated Celosia must have 
originated at some time as a variation from plants 
with normal, stems. Innumerable similar instances 
will Ije known to experimental biologists, and it is 
such cases which they have in mind when they speak 
of characters as. of * two kinds, inherited and non- 
inherited. When a particular new character appears 
as the result of a variation no one can predict with 
■certainty whether it will be inherited or not until the 
organism which shows it is tested. But, of course, 
probabilities may be stated by comparison with similar 
■characters the hereditary behaviour of which is already 
known. In the face of such experimental facts, 
which are well known to all geneticists, it is futile to 
state that all characters are equally acquired and 
■equally inherited. 

When Sir Archdall Reid implies that combs and 
corns are equally inherited he forgets a whole class 
of experimental facts such as those above cited. One 
must refuse to consider corns as inherited, because 
there always remains the possibility that a case may 
arise where, through a germinal change, they are 
•inherited without any special stimulus to produce 
them. The inherited condition known as keratosis 
is, indeed, an epidermal thickening of similar 
character. It seems clear that moles are not usually 
inherited, but if the writer in Nature is correct (see 
Nature, January 19, p. 78), then there may be 
instances in which even a mole is inherited in the 
legitimate sense in which the term “inheritance” is 
■customarily used by biologists. 

R. Ruggles Gates. 

King’s College, University of London, 

January 27. 
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Sir Archdall. Reid’s letter in Nature of January 26 
will render considerable service if it induces students 
of evolutionary phenomena accurately and precisely 
to define their terms. 

If one may, at the beginning, set forth two general 
statements, the ground will be cleared for a discus¬ 
sion of Sir Archdall Reid’s points :— 

(1) Genes or factors are inherited, characters are 

not. 

(2) A gene conditions the appearance in the organism 
of a character or group of characters. 

(3) The effect produced by a gene in the organism 
depends on the environmental conditions which prevail 
during the life-history of the organism and on the 
other genes which the organism possesses. 

To show that characters are not inherited, the 
example of “abnormal abdomen ” in Drosophila may 
be cited. 

The gene for “ abnormal abdomen ” causes the 
condition in moist cultures only. In dry cultures the 
flies hatch out normal in appearance. 

The statement that rose comb and single comb are 
not more inheritable than corns on oarsmen’s hands 
is obviously correct. Any capacity for reacting to a 
stimulus may be considered as being represented in 
the chromosomes by a gene or genes. In this case 
we may assume that the capacity for responding to 
the frictional stimulus of the oar by forming a mass 
of proliferated tissue on the palms of the hands is 
inherited. 

Certain other points raised by Sir Archdall Reid 
may be dealt with briefly : 

(1) The impure dominant does not inherit any trait. 
It inherits the recessive gene from one parent which 
may or may not interact with environment and with 
other genes to produce an effect. The terms 
“dominant” and “recessive” are purely arbitrary, 
and used only for convenience. 

(2) The pure extracted recessive inherits a recessive 
gene from one parent and a similar recessive gene 
from the other. The germ-cells of an impure 
dominant carry either the dominant or the recessive 
gene. 

(3) The ancestral condition obtained in some pigeon 
crosses is due to the interaction of the tw.o sets of 
genes contributed by the two parents. 

The interaction of genes may be illustrated by an 
example from the cow-pea. A red cow-pea crossed 
with a white may give a black in the first hybrid 
generation. White possesses a gene for black which is 
without effect except in the presence of the gene for 
red present in the red parent. At least eight different 
genes in the cow-pea are known to depend for their 
expression on a single colour-conditioning gene. 

S. C. Harland. 

[Sir Archdall Reid began this correspondence with 
a letter in Nature of November 25, 1920; and we 
have now invited him to close it.—E ditor.] 


The Radiant Spectrum. 

Dr. Hartridge’s objections to my explanation of 
this phenomenon (Nature, September 1, p. 12, and 
December 8, 1921, p. 467) seem to be based on an im¬ 
perfect appreciation of Brewster’s observations on 
the subject. Brewster brings out two facts clearly 
in his paper : First, when a very small and intense 
source of white light is viewed directly by the eye 
it appears surrounded by a system of radiating 
streamers which appear to diverge directly from it; 
secondly, when a prism of small dispersive power is 
interposed in front of the eye the streamers are 
deviated and now appear to diverge from a point 
lying beyond the violet end of the spectrum into 
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